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FLASH MEMORY DEVICE AND 
FABRICATING METHOD THEREOF 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a ?ash memory device and 

a fabricating method thereof. 
2. Description of the Related Art 
There are various kinds of semiconductor memory devices. 

Among them, ?ash memory devices are drawing attraction. A 
?ash memory device Will be described below. 

FIGS. 1 to 3 are plan vieWs illustrating sequential proce 
dures of fabricating a related art ?ash memory device, and 
FIGS. 4 to 6 are sectional vieWs taken along line A-A' of 
FIGS. 1 to 3, respectively. 

Referring to FIGS. 1 and 4, trench insulating layers 12 are 
formed on a silicon substrate 10 to thereby de?ne an active 
region 13. That is, the active region 13 is de?ned as a region 
Where the trench insulating layers 12 are not formed. 

Referring to FIGS. 2 and 5, a ?oating gate 14 is formed in 
the active region 13 on the silicon substrate 10. The ?oating 
gate 14 is formed by depositing a conductive layer on an 
entire surface of the silicon substrate 10 and patterning the 
deposited conductive layer. A reference numeral 15 repre 
sents a selection gate. 

Referring to FIGS. 3 and 6, an interlayer insulating layer 16 
and a control gate 18 are formed on the ?oating gate 14. The 
interlayer insulating layer 16 may be an oxide/nitride/oxide 
(ONO) layer. The control gate 18 is formed by depositing a 
conductive layer on an entire surface of the silicon substrate 
10 and patterning the deposited conductive layer. 

In such a ?ash memory, hoWever, probability that electrons 
Will move to the control gate 18 at a sharp edge of the ?oating 
gate 14 is increased. This represents that the electrons 
retained in the ?oating gate 14 move to the control gate 18, 
and it also means data loss. Consequently, the reliability of 
data retention in the ?ash memory device is degraded. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a ?ash 
memory device and a fabricating method thereof that sub stan 
tially obviate one or more problems due to limitations and 
disadvantages of the related art. 
An object of the present invention is to provide a ?ash 

memory device capable of improving the reliability of data 
retention, and a fabricating method thereof. 

Additional advantages, objects, and features of the inven 
tion Will be set forth in part in the description Which folloWs 
and in part Will become apparent to those having ordinary 
skill in the art upon examination of the folloWing or may be 
learned from practice of the invention. The objectives and 
other advantages of the invention may be realiZed and 
attained by the structure particularly pointed out in the Written 
description and claims hereof as Well as the appended draW 
ings. 

To achieve these obj ects and other advantages and in accor 
dance With the purpose of the invention, as embodied and 
broadly described herein, there is provided a ?ash memory 
device including: a ?oating gate formed on a substrate; side 
Wall gates formed on sideWalls of the ?oating gate; an inter 
layer insulating layer formed the ?oating gate and the side 
Wall gates; and a control gate formed on the interlayer 
insulating layer. 

In another aspect of the present invention, there is provided 
a fabricating method of a ?ash memory device, including: 
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2 
forming a ?oating gate on a substrate; forming sideWall gates 
at sideWalls of the ?oating gate; forming an interlayer insu 
lating layer on the ?oating gate and the sideWall gates; and 
forming a control gate on the interlayer insulating layer. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description of the 
present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this application, illustrate 
embodiment(s) of the invention and together With the descrip 
tion serve to explain the principle of the invention. In the 
draWings: 

FIGS. 1 to 3 are plan vieWs illustrating sequential proce 
dures of fabricating a related art ?ash memory device; 

FIGS. 4 to 6 are sectional vieWs taken along line A-A' of 
FIGS. 1 to 3, respectively; 

FIGS. 7 to 10 are plan vieWs illustrating sequential proce 
dures of fabricating ?ash memory device according to the 
present invention; 

FIGS. 11 to 14 are sectional vieWs taken along line A-A' of 
FIGS. 7 to 10, respectively; 

FIG. 15 is a perspective vieW of a ?oating gate of the related 
art ?ash memory device; and 

FIG. 16 is a perspective vieW of a ?oating gate of the ?ash 
memory according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which are 
illustrated in the accompanying draWings. Wherever pos 
sible, the same reference numbers Will be used throughout the 
draWings to refer to the same or like parts. 

FIGS. 7 to 10 are plan vieWs illustrating sequential proce 
dures of fabricating a ?ash memory device according to the 
present invention, and FIGS. 11 to 14 are sectional vieWs 
taken along line A-A' of FIGS. 7 to 10, respectively. 

Referring to FIGS. 7 and 11, trench insulating layers 102 
are formed on a substrate 100 (e.g., a silicon substrate) to 
thereby de?ne an active region 103. That is, the active region 
103 is de?ned as a region Where the trench insulating layers 
102 are not formed. 

Referring to FIGS. 8 and 12, a ?oating gate 104 is formed 
in the active region 103 on the substrate 100. The ?oating gate 
104 is formed by depositing a conductive layer on an entire 
surface of the substrate 100 and patterning the deposited 
conductive layer. A reference numeral 105 represents a selec 
tion gate. 

Referring to FIGS. 9 and 13, a sideWall gate 106 is formed 
at sideWalls of the ?oating gate 104. The sideWall gate 106 
may be formed of polysilicon. A reference numeral 106arep 
resents a second sideWall gate formed at sideWalls of the 
selection gate 105. 
The sideWall gate 106 can be formed by the folloWing 

processes. First, a polysilicon layer is formed on the ?oating 
gate 1 04. A patterned mask is formed on the polysilicon layer. 
The mask may be formed of photoresist and patterned using 
a photolithography process. The sideWall gate 106 is formed 
by an etching process using the patterned mask. A dry etching 
process may be used as the etching process. 
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Referring to FIGS. 10 and 14, an interlayer insulating layer 
108 and a control gate 110 are sequentially formed on the 
?oating gate 104 and the sidewall gate 106. The interlayer 
insulating layer 108 may be formed of an oxide/nitride/oxide 
(ONO) layer. The control gate 110 is formed by depositing a 
conductive layer on an entire surface of the substrate 100 and 
patterning the deposited conductive layer. 

The sideWall gate 106 can prevent the edge region of the 
?oating gate 104 from being protruded sharply. Therefore, the 
probability that electrons retained in the ?oating gate 104 Will 
move to the control gate 110 can be reduced. Also, data can be 
stably retained, thus improving the reliability of the ?ash 
memory device. 

FIG. 15 is a perspective vieW of a ?oating gate of the related 
art ?ash memory device, and FIG. 16 is a perspective vieW of 
a ?oating gate of the ?ash memory according to the present 
invention. 
As illustrated in FIG. 15, the ?oating gate 14 of the related 

art ?ash memory device has a rectangular parallelepiped 
shape. Therefore, the probability that the electrons Will move 
to the control gate at the sharp edge portion of the ?oating gate 
is increased. This represents that the electrons retained in the 
control gate move the control gate, and it also means data loss. 
On the contrary, as illustrated in FIG. 16, the ?ash memory 

device according to the present invention further includes the 
sideWall gate 106 formed at the ?oating gate 104. The edge 
portion of the ?oating gate 104 is not sharp but relatively 
smooth. Therefore, the electrons retained in the ?oating gate 
104 can be prevented from moving to the control gate 110 at 
the edge portion of the ?oating gate 104. Consequently, the 
reliability of the data retention can be improved. 

Also, the ?ash memory device according to the present 
invention can improve a coupling ratio by forming the side 
Wall gates 106 at the sideWalls of the ?oating gate 104. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the present 
invention. Thus, it is intended that the present invention cov 
ers the modi?cations and variations of this invention provided 
they come Within the scope of the appended claims and their 
equivalent. 
What is claimed is: 
1. A ?ash memory device comprising: 
a ?oating gate formed on a substrate; 
?rst sideWall gates formed on sideWalls of the ?oating gate; 
an interlayer insulating layer formed on the ?oating gate 

and the sideWall gates; 
a control gate formed on the interlayer insulating layer; 
trench insulating layers formed in the substrate to thereby 

de?ne an active region therebetWeen; 
a selection gate formed on the trench insulating layers; and 
second sideWall pates formed at sideWalls of the selection 

gate. 

20 

25 

30 

35 

40 

45 

50 

4 
2. The ?ash memory device according to claim 1, Wherein 

the substrate is formed of silicon. 
3. The ?ash memory device according to claim 1, Wherein 

the ?rst and second sideWall gates are formed of polysilicon. 
4. The ?ash memory device according to claim 1, Wherein 

the interlayer insulating layer is formed of an oxide/nitride/ 
oxide (ONO) layer. 

5. The ?ash memory device according to claim 1, Wherein 
the ?rst sideWall gates prevent the edge region of the ?oating 
gate from being protruded sharply to reduce the probability of 
electrons from moving from an edge portion of the ?oating 
gate to the control gate. 

6. The ?ash memory according to claim 5, Wherein the 
edge portion of the ?oating gate is not sharp but relatively 
smooth. 

7. A fabricating method of a ?ash memory device, com 
prising: 

forming trench insulating layers in a substrate for de?ning 
an active region; 

forming a ?oating gate on the substrate; 
forming a selection gate on the trench insulating layers; 
forming sideWall gates at sideWalls of the ?oating gate and 

sideWalls of the selection gate; 
forming an interlayer insulating layer on the ?oating gate 

and the sideWall gates; and 
forming a control gate on the interlayer insulating layer. 
8. The fabricating method according to claim 7, Wherein 

the substrate is formed of silicon. 
9. The fabricating method according to claim 7, Wherein 

the sideWall gates are formed of polysilicon. 
10. The fabricating method according to claim 7, Wherein 

the interlayer insulating layer is formed of an oxide/nitride/ 
oxide (ONO) layer. 

11. The fabricating method according to claim 7, Wherein 
the sideWall gates prevent the edge region of the ?oating gate 
from being protruded sharply to reduce the probability of 
electrons from moving from an edge portion of the ?oating 
gate to the control gate. 

12. The fabricating method according to claim 7, Wherein 
the forming of the sideWall gate includes: 

forming a polysilicon layer on the ?oating gate; 
forming a patterned mask on the polysilicon layer; and 
forming the sideWall gates by an etching process using the 

patterned mask. 
13. The fabricating method according to claim 11, Wherein 

the edge portion of the ?oating gate is not sharp but relatively 
smooth. 

14. The fabricating method according to claim 12, Wherein 
the patterned mask is formed of a photoresist layer. 

* * * * * 


